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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new polymer excellent in hydrolytic resistance, having 
no crystallization tendency, improved in handleability, containing a specific repeating unit 
comprising 3-methylpentanedicarboxylic acid or its alkyl ester as a dicarnboxylic acid 
component 

SOLUTION: This polyester comprises >20mol%, preferably >60mol% of a repeating unit of the 
formula -CO-CH3-CH(CH3)-CH2-CO-0-R (R is a 3-20C branched alkylene or a cycloalkylene 
which may contain a branched chain) and has 300-30,000, preferably 700-20,000 number- 
average molecular weight The objective polymer is obtained by subjecting a dicarboxylic acid 
component essentially comprising 3-methylpentanedicarnoxylic acid or its alkyl ester and a diol 
component such as propylene glycol or cyclohexanedimethanol to polycondensatin by a known 
method. 3-Methylpentanedicarnboxylic acid is obtained, for example, by oxidizing 3-methyl-1,5- 
pentanediol with oxygen. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following formula (1) 

Z°;^s^™n™~% eVrmu* at least one set of radicais chosen fro. 
Z ou w"ch oonsiats of a eyolo a,kylane group which may hav« . the ^n^up o oarbon 
numbers 3-20 and branching which have branchmg) - more than 20 mo * *epoVerter 
which contains and is characterized by number average molecular we.ght bemg 300 30000. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Fida 3 of the Invention] This invention relates to new polyester and the polyester suitable for 
applications, such as a coating, adhesives, polyurethane and a polyam.de elastomer, and a 
polyester elastomer, in more detail. 

[Description of the Prior Art] In fields, such as a coating, adhesives, and polyurethane the 
polyester whose molecule end is a hydroxy! group is used from before. As th.s po^ester, the 
polyester obtained from polyhydric alcohol, polybasic acid, its anhydride, or .ts ester der.vat.ves, 
such as ethylene glycol, a diethylene glycol, propylene glycol, neopentyl glycol ,1,4-butaned.ol, 3- 
methyl-1 5-pentanediol, 1,6-hexanediol, trimethylol propane, and a glycerol, .s known. The 
polyester of the hydroxyl-group end which uses together aromatic series dicarboxyhc ac.d. such 
as phthalic anhydride, isophthalic acid, and a terephthalic acid, with al.phat.c ser.es d.carboxyl.c 
acid such as an adipic acid, as polybasic acid, is made to carry out an estenficat.on reaction to 
the polyhydric alcohol more than divalent or trivalent, and is obtained also in these polyester .s 
widely used in fields, such as a coating and adhesives. 

[0003] Moreover, by making it react with the isocyanate compound of two or more funct.onal.ty 
the polyester of the hydroxyl-group end which is made to carry out the ester.ficat.on react.on of 
the polyhydric alcohol more than aliphatic series dicarboxylic acid, such as an ad.p.c ac.d, 
divalent, or trivalent, and is obtained can be made into polyurethane, and .s used tor large 
applications, such as an elastomer, a coating, adhesives, a coating agent, and form. Furthermore, 
it can consider as the polyester polyamide which is excellent in thermal res.stance by making the 
polyester whose molecule end is a carboxyl group react with the isocyanate compound of two or 
more functionality. 

fproblem(s) to be Solved by the Invention] Generally the conventional polyester which has a 
hydroxy! group or a carboxyl group at the molecule end has bad hydrolysis-proof nature. For th.s 
reason the product obtained from the polyester of these former has comparat.vely the problem 
of that front face being tinctured with adhesiveness, or being easy to produce a crack for a short 

[0005] In order to raise the hydrolysis-proof nature of polyester, generally it is effective to make 
ester group concentration of this polyester small. Although it is desirable to form polyester from 
dicarboxylic acid with many diols with many carbon numbers and carbon numbers m order to 
make ester group concentration in polyester small, a crystallization incl.nat.on .s h.gh, and 
generally serves as a hyperviscous liquid or a solid-state, and the polyester obta.ned has the 
problem of being inferior to workability. Moreover, although the improvement in hydrolys.s-proof 
nature is accepted, if a crystallization inclination becomes large, for example, a coating, 
adhesives, polyurethane, the polyamide elastomer, the polyester elastomer, etc. obta.ned from 
the polyester formed from dicarboxylic acid with many diols with many carbon numbers and 
carbon numbers are left under a low-temperature ambient atmosphere like -20 degrees C the 
low-temperature property represented by flexibility, flexibility (flexibility), the low-temperature 
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SKMSS o^epX --chLt the popster which is industrial exceiient in 
product which has the outstanding hydrolysis-proof nature. 

[Me°a 8 n S for Solving the Problem] According to this invention, the above-mentioned technical 
problem is the following formula (1 ). 

the group wh.ch consists of a cycle alkylene group > w y % _ . contains and is 

30000. 

by the formula (1) - mo re than 20 mol % tec ant ^ r ^ Q , wh| , e the crystalli2at i„„ 

ETiSS. ^tifm^anr^t'and *"is more desirable that it is more than 80 mo, fc 

r0010] Here in the above-mentioned formula (1). a propylene radieal, 2-methyl tetramethylen 

opropy, tetrame^di^^ ^ ^ 

ootamethylene ™ d «^^~*^^X^<^ "umber. S" 20 mhi< * has branch ' ng 
SrRTx'Tresses^o .roups, it is desirable that oarbon numbers 

*W Moreover a A s a cyolo alkylene group which may have branching wh,cb R expresses. 1 

« — — * the dicariaoxylic 
acid unit shown by the following formula (2). and the formula (3). 
-CO-CH2 -CHCCH3 )-CH2 -CO- (2) 

etXdropyran. Moreover, the alky, ester of 3-methy. pentane d.ac.d can be 
esterifying for example, 3-methyl pentane diacid. Thus, any compound can be manufactured 

fM^^pdj^r offered by this invention can contain other polycarboxylic acid units in 
SySiTaT^^ 

2004/03/25 
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such as a succinic acid, a methyl succinic acid, a glutaric acid, an adipic acid, a pimelic acid, a 
suberic acid, an azelaic acid, and a sebacic acid, a terephthalic acid, isophthalic acid, and 
naphthalene dicarboxylic acid, etc. is mentioned, the unit of aliphatic series dicarboxylic acid is 
desirable especially. These polycarboxylic acid units are drawn from corresponding polycarboxylic 
acid or its ester derivative. 

[0013] These polycarboxylic acid may be used independently, and may mix and use two or more 
sorts. Moreover, the unit of the polycarboxylic acid of three or more functionality may be made 
to contain. As for the content of other polycarboxylic acid units other than the dicarboxylic acid 
unit expressed with these formulas (2), it is desirable to consider as less than [ 20 mol % ] to the 
whole quantity of the polycarboxylic acid unit which constitutes polyester. 
[0014] moreover, as a diol unit expressed with a formula (3) For example, propylene glycol, 2~ 
methyl-1,3-propanediol, 1, 3-butylene glycol, 2-methyl-1,4-butanediol, 2-isopropyM ,4- 
butanediol, 3-methyM t 5-pentanediol, The 2-methyl -1, 8-octanediol, 2, the 7-dimethyl -1, 8- 
octanediol, The 2-methyl -1, 9-nonane diol, 2, the 8-dimethyl -1, 9-nonane diol, The unit of 
aliphatic series diols, such as 2 and 2-diethyM,3-propanediol and 2-butyl-2-ethyl-1 ,3- 
propanediol; 1, 4-cyclohexane diol, The unit of alicyclic diols, such as cyclohexane dimethanol, 3 
(or 4), and 8(or 9)-hydroxytricyclo (02 5. 2.1. 6) Deccan, is mentioned. Such diols are suitably 
chosen according to the application of the polyester obtained, and are used. Moreover, such 
diols may be used independently, and may mix and use two or more sorts. 

[0015] In addition, as long as the polyester of this invention is within the limits which does not 
spoil the main point of invention, it may contain the unit of ring content diols, such as 1, 4-screw 
(beta-hydroxy ethoxy) benzene, and screw (beta-hydroxy ethoxy) terephthalate. Moreover, the 
unit of the polyols, trimethylol propane, trimethylolethane, a glycerol, 1 and 2, 6-hexane triol, 1 
and 2, 4-butane triol, etc., of three or more functionality may be contained. 
[0016] The polyester of this invention needs to have the number average molecular weight of 
300-30000. The low-temperature property and flexibility of polyurethane or a polyester 
polyamide which will be acquired from polyester if the number average molecular weight of 
polyester is smaller than 300 become poor, and on the other hand, if the number average 
molecular weight of polyester is larger than 30000, kinetic property acquired from polyester, such 
as polyurethane, reinforcement of a polyester polyamide, and flexibility, will serve as a defect. As 
for the number average molecular weight of polyester, it is desirable that it is within the limits of 
700-20000. 

[0017] The polyester of this invention needs to have the hydroxyl group at the molecule end, 
when used for applications, such as manufacture of polyurethane. Moreover, when used for 
applications, such as manufacture of a polyamide elastomer, it is required for a molecule end to 
have the carboxyl group. The end structure of polyester can be suitably adjusted by changing 
the preparation mole ratio of the polyol component used as a raw material, and a polycarboxylic 
acid component. 

[0018] In addition, although the numbers which become the optimal by the application differ, if 
the number of the hydroxyl group which exists in polyester, or carboxyl groups generally has a 
hydroxyl group or a carboxyl group within the limits of 2-3 pieces also in two or more per 
molecule, polyesters is usable for most many applications, and has versatility. 
[0019] There is no limit especially in the manufacture approach of the polyester of this invention, 
and the well-known polyester polycondensation approach can be applied. For example, 3-methyl 
pentane diacid or its ester derivative, and a diol component can be taught at a predetermined 
rate, and the polyester of the molecular weight considered as a request can be manufactured by 
performing esterification or an ester exchange reaction and carrying out the polycondensation 
reaction of the resultant acquired further under an elevated temperature and a vacuum under 
existence of a polycondensation catalyst. In addition, a thing wide range as a polycondensation 
catalyst used at the time of polyester manufacture can be used. As this polycondensation 
catalyst, combination with acetate, such as tin compound; magnesium, such as titanium 
compound; di-n-butyl tin oxide, such as tetramethoxy titanium, tetra-ethoxy titanium, tetra n- 
propoxytitanium, tetraisopropoxy titanium, and tetrabutoxytitanium, di-n-butyl SUZUJI laurate, 
and dibutyltin diacetate, calcium, and zinc, antimony oxide, or the above-mentioned titanium 
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compound etc. is mentioned, for example. As for these polycondensation catalysts, it is desirable 
to use in the range which is set to 5-500 ppm to all the polyester to generate. 
[0020] While the polyester obtained by this invention is excellent in hydrolysis-proof nature, 
when it does not have a crystallization inclination but it is used as manufacture raw materials, 
such as a coating, adhesives, polyurethane and a polyamide elastomer, and a polyester 
elastomer, it gives the product which has the outstanding hydrolysis-proof nature etc. Moreover, 
the polyester obtained by this invention is a new high performance material applicable also to 
other various applications. 
[0021] 

[Example] Although an example explains this invention concretely below, this invention is not 
limited to this example. In addition, in the following examples and examples of a comparison, 
measurement of the number average molecular weight of polyester and evaluation of hydrolysis- 
proof nature were performed by the following approach. 

O Based on the hydroxyl value and the acid number of measurement polyester of number 
average molecular weight, it asked by count. 

O JIS after evaluation polyester 0.5g of hydrolysis-proof nature is immersed for seven days into 
10ml of 100-degree C hot water The acid number of water and polyester was measured 
according to K1577, and it considered as the index of hydrolysis-proof nature by making into an 
acid value what totaled both. Hydrolysis-proof nature is excellent, so that an acid value is small. 
[0022] 452g [ of example 13-methyl pentane diacid ] and 3-methyl-1 ,5-pentanediol 560g was 
taught to the reactor, and the esterifi cation reaction was performed, distilling off the water 
heated and generated at 200 degrees C in nitrogen-gas-atmosphere mind under ordinary 
pressure out of the system of reaction. When the distillate of the generated water decreased, 
tetra-isopropyl titanate 15mg was added, and the reaction was continued, decompressing to 200 

- lOOmmHg with a vacuum pump. When the acid number became 1.0 KOHmg/g, the degree of 
vacuum was further raised gradually with the vacuum pump, and the reaction was completed. 
Consequently, the polyester (this is called Polyester A for short below) of hydroxyl value 56.1 
KOHmg/g, acid-number 0.20 KOHmg/g, and number average molecular weight 2000 was 
obtained. The hydrolysis-proof nature of Polyester A was measured according to the above- 
mentioned approach. A result is shown in Table 1. 

[0023] The diol component and dicarboxylic acid component which are shown in one to example 
2 and example of comparison 3 table 1 were used by the same mole ratio as an example 1, the 
same actuation as an example 1 performed the esterification reaction and the polycondensation 
reaction, and polyester (the polyester hereafter obtained in Polyester B and the examples 1-3 of 
a comparison in the polyester obtained in the example 2 is called polyester C~E for short, 
respectively) was obtained. The physical properties of polyester B-E are shown in Table 1. 
Among polyester A-E, polyester A-D was the liquid of hypoviscosity at 20 degrees C, and 
Polyester E was a solid-state-like at 20 degrees C. The hydrolysis-proof nature of polyester B- 
E was measured according to the above-mentioned approach. A result is shown in Table 1. 
[0024] reference — an example — an example — one — two — and — a comparison an 
example — one - three — obtaining — having had — polyester — A-E — every — 100 — g 
(0.05 mols) — 1,4-butanediol — nine — g (0.10 mols) — four — four — ' - diphenylmethane 
diisocyanate — 37.5 — g (0.15 mols) — and — dimethylformamide — 340 — g — mixing — 80 

— degree C — eight — an hour — reacting — making — the DMF solution (about 30 % of the 
weight of nonvolatile matters) of polyurethane — having obtained . The DMF solution of the 
obtained polyurethane was cast on the glass plate, it dried and the dry type film with a thickness 
of 100 micrometers was produced. The obtained film was left for seven days in 100-degree C 
hot water, the breaking strength of the film in that order was measured, and it asked for the 
retention (%) of breaking strength according to the following formula, and considered as the index 
of the hydrolysis-proof nature of polyurethane. In addition, the test piece of the shape of a 
dumbbell created from this film was used for the breaking strength of a film, and it measured it in 
a part for speed-of-testing/of 50cm using the Instron universal testing machine (product made 
from Instron). 

The retention (%) =(it is breaking strength after seven-day neglect in hot water)/(it is breaking 
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• in hot water) x100 result of breaking strength is collectively 

SETS. Tr f.Xt^l^^rlntion.d U-dn. Strang was indicated as 
hydrolysis-proof nature of polyurethane.) 



[0025] 



3tl 
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B D 


(KOHmg/g) 


(KOHug/g) 




1 

d£t:X0Hng/g) 


_ftJHJ*#A£# 


itttW2 


A 
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100 
60 
100 
0 
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0 
40 
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100 
100 


100 
50 
0 

100 
0 


0 

50 
100 
0 

100 


56.1 
56.2 
56.1 
55.8 
56.1 


0. 20 
0. 21 
0. 08 
0. 13 
0- 25 


2000 
2000 
2000 
2000 
2000 


1. 57 
2.10 
3. 07 
2. 83 
13,35 


7 8 
7 3 
7 0 
6 4 
2 0 



[0026] In addition, in Table 1, the following cable address showed the d.carboxyhc acd 

component and the diol component, ^ spect,ve ' y - pn .._ methv| _ 1 5 - pe ntanediol B D: It turns out 
MGA: 3-methyl pentane diacid A D: Ad.p.c-acd ^^ ^115^^ expre ssed with 

sssssrsr ££££ s=a* s ^ — 

gSS of the ,nva„«e„] According c this J^^^'SSf*^^^ 
polyamide elastomer, and a polyester elastomer, is offered. 



[Translation done.] 
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